Abstract. We evaluate sums of certain classes of new series involving the Riemann zeta function by using the theory of the double gamma function and a property of the gamma function. Relevant connections with various known results are also pointed out.
where Γ is the well-known gamma function 
The gamma function has the property
The Riemann zeta function ζ(s) is defined by
Indeed it is analytic for all s except for a simple pole at s = 1 with residue 1. In [2, 3] Choi, Srivastava, and Quine used the theory of the double gamma function to evaluate some series associated with the zeta function. Now in the present paper, we use the property of the gamma function and (2.23) and (2.70) in [2] to evaluate new series
,
where α can be taken as 1/3, 2/3, 1/4, 3/4, 1/6, 5/6. And relevant connections with various known results are also pointed out.
Series involving the zeta function.
Let s = x and making 0 < x < 1 in (1.2), we have
Replacing x by 1 − x, 1− 2x, 1− 3x, x + 1/2, x + 1/3, and x + 2/3, we get
Combining (2.1), (2.2), and (2.8), we obtain
Combining (2.1), (2.3), (2.5), and (2.9), we obtain
(2.12)
Combining (2.1), (2.4), (2.6), (2.7), and (2.10), we obtain 2 log 2π
(2.13)
On the other hand, recalling Euler formula
similarly, we get
Combining (2.15) and (2.16), we obtain log(2 sin πx)
Noting that log(2 sin πx)+ log 2 sin π x + 1 2 = log 2 sin(2πx) , (2.23) and by combining (2.15), (2.17), and (2.19), we obtain
Noting that log(2 sin πx)+ log 2 sin π x + 1 3 + log 2 sin π x + 2 3 = log 2 sin(3πx) , (2.25) and by combining (2.15), (2.18), (2.20), and (2.21), we obtain log 2 sin(3πx) − 2 log 2π − 
(2.29)
Integrating both sides of (2.27) from x = 0 to x = a, we get
(2.30) Making a = 1/2, a = 1/3, a = 1/4, and a = 1/6, we have
Integrating both sides of (2.28) from x = 0 to x = 1/4, we have 
(2.38) Multiplying 1/3 − x on both sides of (2.29), and integrating from x = 0 to x = 1/3, we have
Recalling the formula [2, page 118]
and combining (2.31), (2.39), and (2.40), we have
Solving (2.32) and (2.41), we obtain the formulas
Integrating both sides of (2.29) from x = 0 to x = 1/6, we get Multiplying 1/2 − x on both sides of (2.27), and integrating from x = 0 to x = 1/2, we have
Combining (2.31), (2.40), and (2.46), we obtain the formula
Multiplying (1/2−x) 2 on both sides of (2.27), and integrating from x = 0 to x = 1/2, we have
.
Combining (2.31), (2.40), and (2.48), we obtain the formula
On the other hand, noting that Fourier series
and integrating by parts, we have (2.55)
Integrating both sides of (2.15) from x = 0 to x = 1/2, and using (2.52), we get 
